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© The coupler of this invention includes a two-

piece coupler (10) for a spinal rod (44) including a

yoke (12) and a coupler body (14) which may be

positioned to clamp onto the spinal rod at an angle

other than perpendicular relative to the rod. The

yoke (12) and body (14) permit the spinal rod (44) to

be positioned plus or minus 15 degrees out of true

perpendicular relative to the rod without sacrificing

clamping strength. This advantage is particularly

useful when the couplers are connected to a rod-to-

rod interconnecting device to permit the rods to be

less than parallel relative to one another. The ac-

commodation of less than parallel rods or the non-

perpendicular connection of device to the spinal rods

reduces the non-functional exact positioning of the

spinal rods during surgery as is required by current

couplers. Further, the coupler (10) can be placed

from a superior position requiring minimal space

without the need for screws to provide fixation to the

rod.

Rank Xerox (UK) Business Services
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FIELD OF THE INVENTION

This invention relates to couplers for spinal

rods and has specific relevance to a coupler having

a body and a yoke for clamping connection to a

spinal rod wherein the coupler body and yoke may
be less than non-perpendicular with the spinal rod.

BACKGROUND OF THE INVENTION

Heretofore, couplers for connecting devices

such as an open back hook or screw require the

device to be substantially perpendicular to the sup-

porting spinal rod. Such a requirement calls for the

surgeon to position a spinal rod in an exact position

for proper connection. If the coupler is part of a rod

to rod coupler, the spinal rods must be parallel to

one another at their connection. This requirement

for such an exacting rod position may lead to

additional surgery time and may add further com-

plications to an already complex and lengthy pro-

cedure to correct a spinal problem.

SUMMARY OF THE INVENTION

The coupler of this invention eliminates the

problems discussed above by providing a two-

piece coupler for a spinal rod including a yoke and

a coupler body which may be positioned to clamp

onto the spinal rod at an angle other than per-

pendicular relative to the rod. The yoke and body

permit the spinal rod to be positioned plus or

minus 15 degrees out of true perpendicular relative

to the rod without sacrificing clamping strength.

This advantage is particularly useful when the cou-

plers are connected to a rod to rod interconnecting

device to permit the rods to be less than parallel

relative to one another. The accommodation of less

than parallel rods or the non-perpendicular connec-

tion of the device to the spinal rods reduces the

non-functional exact positioning of the spinal rods

during surgery as is required by current couplers.

Accordingly, it is an object of the invention to

provide for a novel coupler for a spinal rod.

Another object of the invention is to provide for

a coupler for a spinal rod which accommodates a

non-perpendicular connection between the rod and

coupler.

Another object of the invention is to provide for

a two-piece coupler for a spinal rod having a yoke

and a body which may be positioned with the

center axes out of alignment.

Still other objects of the invention will become
apparent upon a reading of the following descrip-

tion taken with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the coupler of

the invention shown in use in association with a rod

5 to rod coupler.

Fig. 2 is an exploded view of Fig. 1

.

Fig. 3 is an exploded view of the coupler in

association with a spinal rod and a spinal hook.

Fig. 4 is a plan view of Fig. 1 illustrating in

w broken lines the range of motion of spinal rods

relative to the coupler.

Fig. 5 is a plan view with the spinal rod sec-

tioned illustrating the yoke positioned on the rod

prior to the body being clamped onto the rod.

15 Fig. 6 is the view of Fig. 5 sectioned with the

coupler body pressed onto the yoke and the yoke

in clamping engagement with the rod.

Fig. 7 is a plan view of the yoke.

20 DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

The preferred embodiments herein described

are not intended to be exhaustive or to limit the

25 invention to the precise forms disclosed. Rather,

they are chosen and described to best explain the

invention so that others skilled in the art might

utilize their teachings.

Referring now to Figs. 1, 2, and 4-6, the cou-

30 pier of the invention is illustrated in conjunction

with a telescopic rod to rod coupler 10. It should be

understood that the invention described here is the

coupler which includes a yoke and body. The body

may be connected or formed to include a number

35 of useful devices for spinal surgery such as a

screw, a hook, or as illustrated in Figs. 1 ,
2, and 4-

6, a rod to rod coupler.

Coupler 10 of the invention, as illustrated in

Figs. 1 , 2, and 4-6, includes a generally inverted U-

40 shaped yoke 12 and a body 14. The U-shaped

yoke 12 defines an upper wall 16 having a pair of

integral legs 18 extending downwardly therefrom.

The upper wall 16 includes an external beveled

edge 20. The distal end of each leg 18 includes a

45 lip 22 extending outwardly and generally perpen-

dicular from the lower edges thereof. As best illus-

trated in Fig. 7, the internal opening 24 of the yoke

includes a generally arcuate portion 26 bordered

on two sides by flat portions 28. As illustrated in

so Fig. 7, the aperture 30 formed between flat portions

28 is slightly narrower than the aperture formed by

arcuate portion 26. Body 14 is generally C-shaped

and includes an opening 32 for accommodating

yoke 12. A centered and beveled recess 34 is

55 formed in body 14 in communication with opening

32. Recess 34 forms a slight lip 36 on each end of

the opening. Lips 36 constitute an abutment to

prevent the yoke from shifting out of the opening in

2
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a direction parallel to the axis of the opening. A
pair of slots 38 are formed in body 14 in commu-
nication with opening 32 near the open end of C-

shaped body 14 as illustrated in the figures. Bodies

14 of the rod to rod coupler of Figs. 1, 2, and 4-6

includes mutually cooperating rod portions 40

which telescopically engage one another to adjust

the spacing between coupler bodies 14. A clamp

42 is provided on one rod portion 40 to fix the rod

portions 40 relative to one another.

In use, to secure two space spinal rod 44 to

one another using the coupler of the invention, the

surgeon would first place a yoke 12 onto each rod

by snapping the yoke over the rod or by partially

assembling the yoke and coupler then snapping

the assembly on to the rod. The reduced opening

between the flat portions 28 causes an interference

between the rod and yoke. It should be understood

that the diameter of the spinal rod is equal to or

slightly larger than the diameter of the arcuate

section 26 and aperature 30 of the yoke. Therefore,

to snap the yoke onto the spinal rod, legs 18 yield

slightly under force of the spinal rod to seat the rod

within the arcuate section of the yoke. Once the

yoke is seated, the surgeon places the C-shaped

body on top of the yoke and using a compressing

tool forces the body over the yoke until lips 22 of

the yoke seat within slots 38 of the body. (See

Figs. 5 and 6). This orientation compresses legs 18

about the spinal rod to secure the rod, yoke and

body together in fixed relationship. During assem-

bly, after the yoke is placed onto the spinal rod, the

axis 46 of the yoke opening is substantially parallel

to the spinal rod with only a limited amount of axial

movement. However, the yoke may be positioned

in clamping engagement about the spinal rod such

that the axis of body opening 32, as defined by line

46 in Fig. 2, and the axis of yoke opening 24, as

defined by line 48 in Fig. 2, are at a relative angle

or otherwise non-parallel. The resulting connection

between the spinal rod and the body 14 of the

coupler is non-perpendicular. Figure 4 illustrates

the range of variance able to be achieved with the

coupler of the invention. It should be understood

that the yoke axis is parallel to the longitudinal axis

of the rod; therefore the resultant angle between

the rod and body 14 reflects the relative angle

between the yoke and body. Contact between the

spinal rod 44 and the edges of the C-shaped body

about opening 32 define the angular extremes at

which the spinal rod may be positioned. It should

be explicitly understood that the range of angles or

extreme positions possible using the invention as

illustrated in Fig. 4 is only possible prior to the

body 14 being compressed onto the yoke 14. Once

the spinal rod, yoke, and body are compressed into

the assembly of Fig. 6, the assembly is rigidly

fixed to one another and does not permit move-

ment.

The embodiment of Fig. 3 is provided as an

illustrative example of the coupler mechanism of

the invention used in conjunction with a spinal

5 hook. In the illustration of Fig. 3, the spinal rod 44

and yoke 12 are identical in form and function to

elements described above. The body 14' is oper-

atively identical to body 14 previously described so

far as the interworkings with the yoke and spinal

70 rod are concerned. The difference between bodies

14 and 14' is that body 14' includes a hook 50

extending from the body as opposed to the rod

portion 40 described earlier. In the embodiment of

Fig. 3 the hook 50 would be for connection of a

75 spinal rod to a vertebra of the patient.

The examples of possible use of the coupler

mechanism of the invention should not be consid-

ered a limitation but are provided merely to more

fully illustrate the usefulness of the invention. The

20 coupler mechanism of the invention may find ap-

plication in any number of situations not illustrated

here such as, for example, in conjunction with a

spinal screw.

Finally, it should be understood that the inven-

25 tion should not be limited to the details above but

may be amended within the scope of the appended

claims.

Claims

30

1. A coupler for connection to a spinal rod, said

coupler comprising a yoke means including an

opening for accommodating the spinal rod, the

opening of the yoke means defining an axis, a

35 body means including an opening for accom-

modating the yoke means in compressing en-

gagement with the spinal rod, the opening of

the body defining an axis, wherein the body

means accommodates the yoke means such

40 that the axis of the opening of the yoke means
is non-parallel to the axis of the opening of the

body means.

2. The coupler of Claim 1 wherein said yoke

45 means includes a generally U-shaped body

having a pair of integral legs, each of the legs

including a lip extending outwardly therefrom

generally transverse to the legs, the body

means being generally C-shaped and including

50 a pair of slots in communication with the open-

ing of said body means each slot accom-

modating a lip of the yoke means in an inter-

ference fit to retain the yoke means within the

opening of the body means.

55

3. The coupler of Claim 2 wherein the body

means further includes at least one lip extend-

ing over the opening of the body means to

3
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constitute a stop member to prevent the yoke

means from shifting along the axis of the open-

ing of the body means.

4. The coupler of Claim 1 wherein said body 5

means further includes a secondary connection

device for attaching the coupler body to a

secondary fixation point.

5. The coupler of Claim 4 wherein the secondary w
connection device includes hook body.

6. The coupler of Claim 4 wherein the secondary

connection device is a rod portion forming a

part of a telescopic rod. 15

7. The coupler of Claim 4 wherein the secondary

connection device is a threaded screw shaft.

8. In combination, a spinal rod and a coupling 20

device, said spinal rod having a longitudinal

axis, said coupling device being connected to

said spinal rod such that the coupling device is

non-perpendicular to the longitudinal axis of

the spinal rod. 25

9. The combination of Claim 8 wherein the cou-

pling device includes a yoke means and a

body means, said yoke means being generally

U-shaped and including an opening, said open- 30

ing defining a first axis, said body means be-

ing generally D-shaped and including an open-

ing defining a second axis, wherein said body

means constitutes means for compressing said

yoke about said spinal rod, said coupler ac- 35

commodating the spinal rod such that said first

axis being generally parallel to said longitudi-

nal axis and said body being positionable such

that the second axis is non-parallel to said

longitudinal axis. 40

10. The combination of Claim 8 wherein said body

means further includes connecting means for

connecting said body to a secondary fixation

point. 45

11. The combination of Claim 10 wherein said

connecting means is a portion of a telescopic

rod.

50

12. The combination of Claim 10 wherein said

connecting means is a threaded shaft.

13. The combination of Claim 10 wherein said

connecting means is a hook. 55
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